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IMPLICATIONS 

Apparatus tests of motor skills have proved their value in predicting 
success for certain aircrew jobs.   Such tests have been an integral part of 
the Aircrew Classification Battery since early in World War II.   On the 
other hand,  there has never been any systematic attempt to evaluate the 
utility of certain manipulative tests for predicting success in any of the 
airman technical specialties.   The Airman Classification Battery has always 
been confined to printed tests.   Yet,   it would at least seem possible that 
some of the airman jobs involve components of motor skill. 

This report describes an exploratory investigation into this problem. 
It represents the first in a series of studies concerned with the utility of 
certain simplified apparatus tests and printed manipulative tests as possi- 
ble additions to the printed Airman Classification Battery. 

A battery of 16 experimental tests (yielding 25 scores) was adminis- 
tered to over 900 students entering either the Engine Mechanic,  Hydraulic 
Mechanic,   or Aircraft Electrician Course at Chanute Air Force Base.   All 
of the tests had been carefully pretested on previous samples of basic air- 
men and possessed adequate reliabilities,  were simple in construction, 
easily administered and scored,   and provided a minimum of maintenance. 
The battery included measures of (a) finger dexterity,   (b) manual dexterity, 
(c) aiming,   (d) arm-hand steadiness,   (e) wrist-finger speed,   (f) rate of 
arm movement,   and (g) response orientation.   The tests were validated 
against final school grade later achieved by these students. 

The primary results indicated that a number of the manipulative tests 
achieved significant validities,  but many were of rather low magnitude. 
However,   combinations of certain tests yielded relatively high multiple 
correlations with final school grade.   For example,   a combination of the 
most valid manipulative tests yielded a multiple R of .563 with success in 
Aircraft Electrician School.   A somewhat different combination of these 
tests proved most valid for the Hydraulic Mechanic sample and yielded a 
multiple R of .449 for this school.   A multiple R of only .331 was achieved 
for the Engine Mechanics. 

A further analysis involved an evaluation of the addition made by 
these tests to the prediction already achieved by the Mechanical Aptitude 
Index actually used in selecting these students.   It was found that the 
validity of this index was already very high, but that an increase from 
.747 to .775 was accomplished for the Aircraft Electrician sample by 
adding a few manipulative tests.   An increase from .517 to .571 was 
achieved for the Hydraulic Mechanics by adding one printed manipulative 
test to the Mechanical Aptitude Index.   The addition of manipulative tests 
to this index for the Engine Mechanic sample resulted in no essential in- 
crease in composite validity. 
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In general,  these results show that certain combinations of manipula- 
tive tests may have considerable composite validity for predicting success 
in certain airman technical schools.   Moreover,  these tests may add to the 
validity of currently operational printed test procedures in the case of 
certain schools.   It was also demonstrated that large numbers of airmen 
can be processed through a battery of such tests in a reasonably short 
time.   Although these results are moderately encouraging,  future recom- 
mendations regarding the utility of such tests must rest on cross valida- 
tion on subsequent samples in these schools,   as well as on follow-up 
studies with additional tests in other technical schools and with other cri- 
teria.   One of the more immediate implications involves the printed ma- 
nipulative tests.    Two of these tests showed validities comparable to the 
better tests now in the Airman Classification Battery and resulted in im- 
proved predictions when added to the current tests.   The fact that these 
printed manipulative tests can be added to the current Battery with a 
minimum of administrative effort suggests they be validated in a variety 
of technical schools for further indications of their operational utility. 
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29 June 1955 
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PREDICTING SUCCESS 
IN CERTAIN AIRCRAFT MAINTENANCE SPECIALTIES 

BY MEANS OF MANIPULATIVE TESTS* 

Apparatus tests of motor skills have proved their value in predicting 
success for certain aircrew jobs»  Such tests have been an integral part 
of the Aircrew Classification Battery since early in World War II.  It has 
been shown that for such jobs as pilot and bombardier,  a battery which in- 
cludes both apparatus and printed tests achieves a prediction higher than 
that achieved by either kind of test alone. 

On the other hand9   there has never been any systematic attempt to 
evaluate the utility of certain manipulative tests for predicting success 
in any of the airman technical specialties.   The Airman Classification 
Battery has always been confined to printed tests»   Yet,  it would at least 
seem possible that some of the airman jobs involve components of motor 
skill.   Moreover,   studies of similar kinds of jobs in industry have indi- 
cated that apparatus tests of such skills are frequently useful for selec- 
tion purposes. 

THE PROBLEM 

The present report describes an exploratory investigation into this 
problem in the Air Force situation.  It represents the first in a series 
of studies concerned with the utility of certain apparatus and printed 
manipulative tests as possible additions to the printed Airman Glassifi- 
cation Battery.  In the present instance,  three schools in the Aircraft 
Maintenance area were selected for study.   These were the Engine Mechanic 
(R-4360),  Hydraulic Mechanic,   and Aircraft Electrician (General) courses, 
all at Chanute Air Force Base.  A battery of 16 experimental tests (yielding 
25 scores) was administered to students entering these courses.  Included 
among these tests were certain printed psychomotor tests designed as 
possible substitutes for certain of the apparatus tests.  Validation of all 
of these tests--was achieved against various school criteria. 

THE EXPERIMENTAL TESTS 

The experimental tests were selected for inclusion in the study on 
several bases. 

1.  A first requirement was that each test be relatively simple in 
construction and maintenance.   This appeared necessary from the point;, of 
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view of administrative feasibility.  All of the tests chosen were portable 
and easily repaired in case of electrical or mechanical malfunction. 

2. The tests were easy to administer requiring a minimum of 
instruction and demonstration. 

3. The tests were easy to score and,  where possible,   scoring occurred 
automatically and simultaneously with actual test performance. 

4. The tests were as short a'js possible consistent with adequate 
standards of reliability. ^' 

5. As far as was possible,  the tests could be administered under time 
limit conditions.   This was necessary in order to maintain a testing schedule 
when a series of tests must be administered within a definite period of time. 
Morever,  conditions of group testing require some kind of time limit 
condition. 

6. The tests had received careful pretesting and standardization on 
previous airmen samples. 

7. The tests possessed adequate reliabilities on comparable airman 
samples. 

8. Where several models of the same apparatus test were used,  it was 
demonstrated previously that no significant variance was attributable to 
apparatus differences. 

9. The factorial composition of the tests was known. 

10.   The tests appeared (at least superficially) to sample skills relevant 
to the job specialties under consideration. 

The tests meeting these requirements best were selected from previous 
studies in this laboratory (1,   2,   3,   4).   Brief descriptions of the tests selected 
and the scores provided by each test follow.   The first nine tests were the 
printed psychomotor tests which were combined into a single test booklet. 
Certain of these were similar to those included among the MacQuarrie Tests 
of Mechanical Ability.   The remaining 16 variables were scores provided by 
the apparatus tests.  Actual test instructions to the examinee may be found 
in Appendix A. 



Printed Tests 

lo   Medium Tapping (Figure 1): The examinee is required to make three 
do^s in each of a series of circles 3/8 in.  in diameter,   working as rapidly 
as possible,, 

2. Large Tapping (Figure 2): This test is the same as 1,   except circles 
are 1/2 in. in diameter, 

3. Aiming (Figure 3); The examinee is required to make one dot in each 
of a series of very small circles (1/8 in.  in diameter)s   working as fast and 
as accurately as possible.  Score is number of dots correctly placed. 

4. Pursuit Aiming I (Figure 4): The examinee is required to follow a 
pattern of small circles (3/16 in.  in diameter) placing one dot in each 
circle around the pattern. 

5. Pursuit Aiming II (Figure 5): This test is the same as 4,   except the 
pattern is more difficult and the circles are smaller (1/8 in.  in diameter). 

6. Square Marking (Figure 6): The examinee is required to place a series 
of X marks precisely inside a series of small (1/8 in. ) squares.  Score is 
the number of completed squares. 

7. Tracing (Figure 7): The examinee is required to trace through a 
series of small openings (1/16 in. ) in a maze pattern.  He must work as 
quickly as possible trying not to allow his pencil mark to touch any of the 
maze lines.   Each touch is counted as an error.  Score is the number of 
openings negotiated minus the number of errors. 

8. Steadiness (Figure 8): The examinee must trace between a pair of 
narrowly separated lines (1/16 in. ) which form a pattern.  Score is the 
number of segments negotiated without touching the lines. 

9. Discrimination Reaction Time--printed (Figure 9): This is a 
printed version of the apparatus Discrimination Reaction Time test used 
in the Aircrew Battery.   The examinee is provided with a series of items. 
Each item represents a stimulus setting.   There are four possible direc- 
tional responses to each setting.   The examinee goes from item to item as 
rapidly as possible checking the appropriate response.  Score is the number 
of items completed minus the number of errors. 

Apparatus Tests 

10.   Precision-Steadiness (time in contact)  (Figure 10): The examinee is 
seated before a long rectangular box-like apparatus containing two openings. 



Each opening is the entrance to a straight passageway which the examinee 
must negotiate with a long stylus.  He moves the stylus forward, at slightly 
below-shoulder height and at arm's length»  He must move the stylus slowly 
and steadily away from his body,  trying not to hit the sides of the cylindri- 
cal passage«  As he reaches the end of the passage,,  he strikes a contact 
point and withdraws the stylus,  again trying to avoid hitting any part of 
the passageway.  He then-negotiates the second passageway»   Two complete 
negotiations constitute a'trial»  Score is the number of seconds in contact 
with the sides of the passage» 

H"  Precision-Steadiness (number of contacts): Same apparatus 
shown in 10 is used,  except the score is the number of contacts (errors) 
recorded on counters» 

12°   Ten Target Aiming (errors) (Figure 11): The examinee is seated 
before a panel containing'ten holes arranged, at equal intervals in an 
elliptoid pattern»   Behind each hole can be seen a circular target.   These 
targets vary in size from hole to hole.   The examinee is required to strike 
at these targets with a stylus,  moving from target to target around the 
pattern of targets in a clockwise direction.  He makes only one strike at 
a time in each hole as he'moves around the pattern.  He is instructed that 
both speed and accuracy .count and that he must try to hit as many targets 
as possible,  moving as quickly as possible from target to target»  Score 
is the number of errors which are recorded each time the subject strikes 
the outside of a hole or inside around the target area» 

13°   Ten Target Aiming (corrects): Same apparatus shown in 12 is used, 
except correct counts are scored each time the examinee hits precisely 
within the target area in each hole» 

14°   Ten Target Aiming ('corrects/errors):  This is a ratio of the scores 
provided by variables 12 and 13» 

15-  Hand-Precision Aiming (errors) (Figure 12): The examinee is 
seated before a small panel, consisting of two parallel metal plates.   The 
plates are tilted toward'the' subject from the horizontal position»   The 
upper plate contains 25 holes 3/8 inch in diameter in five rows of five 
holes each.  All holes are equidistant from each other (from center to 
center).   The subject   has a small stylus with which he must punch through 
the holes striking the lower plate.   He moves from hole to hole across one 
row and then across the-next as rapidly as possible.   He is instructed to 
aim accurately with each punch but to work as rapidly as possible.   Score 
is the number of error counts recorded.  An error count occurs every time 
the examinee strikes the upper plate. 



16. Hand-Precision Aiming (corrects): Same apparatus shown in 15 
is used,  except score is the number of correct responses.   A correct 
count occurs every time the examinee strikes through to the lower plate. 

17. Hand-Precision Aiming (corrects/errors); This is a ratio of 
scores provided by variables 15 and 16. 

18. Minnesota Rate of Manipulation--placing (Figure 13):The ex- 
aminee is required to place 60 cylindrical blocks in the proper holes as 
rapidly as possible.   Score is the number of blocks placed. 

19. Minnesota Rate of Manipulation--turning: Same apparatus shown 
in 18 is used. The Examinee is required to remove the blocks from the 
holes with one hand,  turn them over with the other hand8   and replace them 
in the same holes,  moving from block to block as rapidly as possible. 
Score is the number of blocks turned. 

20. Pin Stick (Figure 14): The examinee holds a rod containing four 
rows of pins on each of four sides.   He is required to take the thread 
attached to the bottom of the rod and to make one loop around each pin 
as rapidly as possible going from pin to pin,  up and then down the stick. 
Score is the number of pins threaded. 

21. Purdue Pegboard--right hand (Figure 15): The examinee is re- 
quired to place a number of small pegs individually in a series of small 
holes as rapidly as possible with the right hand. Score is the number of 
pegs placed. 

22. Purdue Pegboard--left hand: This test is the same as 21,   except 
that the left hand is used. 

23. Purdue Pegboard--both hands: The examinee is required to pick 
up two pins at a time,   one with each hand from different trays and place 
them simultaneously in two different holes.  Score is the number of pegs 
placed. 

24. Purdue Pegboard--assembly: The examinee is required to make as 
many completed peg=washer-collar-washer assemblies as possible in the 
time allowed.   Score is the number of assembly components completed. 

25. O'Connor Finger Dexterity (Figure 16): The examinee is required to 
pick up three small pins at a time from a tray of pins with the preferred hand 
and place them three at a time in a small hole.   He must fill a series of small 
holes in this manner as fast as possible.  Score is the number of pins placed. 
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Pig. 2. Large Tapping. 

Pig. **. Pursuit Aiming I. 

Pig. 5. Pursuit Aiming II, 



J   L 

i r 

J   L  J   L   J   L 

XX XX  XJ: 

J 

1 
J 

"1 
J 

1 
J 

J   L 

i r 

J   L  J   L   J   L 

-i   r  "I   r   -L.-C 

J   L 
i  r 

J   L 
n  r 

J   L 

i r 
J   L 

J   L 

i r 
J   L J   L J    L 

" 

 1 1 1 

1 I 

Fig. 6. Square Harking. Pig. 7.   Tracing. 

Fig. 8.   Steadiness, 

H 
o 

Fig. 9.   Discrimination Re- 
action Time (paper-and-pencll). 



Fig. 10. Precision-Steadiness, Fig. 11. Ten Target Aiming, 

Fig. 12. Hand-Precis ion Alaing. 
Fig. 13. Minnesota Rate of 
Manipulation. 

Fig. 14.   Pin Stiek. Fig. 15.    Purdue Pegboard. 

Fig. 16.   O'Connor Finger 
Dexterity. 



Test Reliabilities,   Factor Content,  and Administrative Conditions 

Table 1 presents the administration conditions of each test in the 
present study,  the reliabilities *of each score,  and the main factor meas- 
ured by each test.   The reliabilities of these tests are based on previous 
samples of at least 200 airmen each (1).   The factors listed for the indi- 
vidual tests were isolated in previous analyses which included these tests 
(1,  4).  It can be seen that the administration time for each test is relatively 
small but that the reliabilities are generally quite high.  It is also evident 

Table 1 

Administrative Conditions, Reliability, and Factor Measured by Each Test 

Time per Rest between 
Practice Number of trial trials Relia- 

Test variable Factor measured (seconds) trials (seconds) (seconds) bility8 

Printed Tests 

Medium Tapping Wrist-finger speed 10 30 .91 
Large Tapping Wrist-finger speed 60 .89 
Aiming Aiming (eye-hand 

coordination) 60 .89 
Pursuit Aiming I Aiming (eye-hand 

coordination) 15 30 .90 
Pursuit Aiming II Aiming (eye-hand 

coordination) 60 .89 
Square Marking Aiming (eye-hand 

coordination) 60 .88 
Tracing Aiming (eye-hand 

coordination) 30 50 h NTLb 
.85 

Steadiness Arm-hand steadiness 2 .84 
Discrimination Spatial relations 
Reaction Time (response 

orientation) 1 100 .87 

Apparatus Tests 
Precision- 
Steadiness 
Clock Arm-hand steadiness 6 NTL .85 
Counter Arm-hand steadiness 6 NTL .90 

Ten Target Aiming 
Errors Rate of arm movement 6 30 20 .94 
Corrects Manual dexterity 6 30 20 .91 

Hand-Precision 
Aiming 
Errors 6 30 15 .99 
Corrects 6 30 15 .92 

Minnesota Rate 
of Manipulation 
Placing Manual dexterity 25 2 45 30 .87 
Turning Manual dexterity 20 2 35 30 .79 

Pin Stick Wrist-finger speed 10 4 15 10 .77 
Purdue Pegboard 

Right hand Finger dexterity 10 2 30 .82 
Left hand Finger dexterity 10 2 30 .81 
Both hands Finger dexterity 10 2 30 .77 
Assembly Finger dexterity 10 2 60 .85 

O'Connor Finger 
Dexterity Finger dexterity 30 1 300 .76 

a Reliability estimates are odd-even trial correlations corrected by the Spearman-Brown formula for the full length 
of the test as administered in the present study. For those tests where only one continuous trial was administered 
in the present study, the reliability estimates are based on separately timed half-tests. 

NTL indicates no time limit for these tests. 



that the variety of scores in this battery covers seven different factors. 
These factors have been defined in previous studies as follows: 

1«   Wrist-Finger Speed: The speed with which either rapid rotary or 
bending wristrfinger movements can be made. 

2„   Aiming: The ability to perform quickly and precisely a series of 
simple,   accurately directed movements requiring eye-hand coordination. 

3. Arm-Hand Steadiness: The precision and steadiness with which 
one is able to make accurate arm-hand positioning movements of the type 
which minimize strength and speed« 

4. Finger Dexterity: The ability to coordinate finger movements in 
performing fine manipulations such as grasping and releasing small objects. 

5. Manual Dexterity: The ability to make skilled arm-hand manipu- 
lations such as grasping,   releasing,   turning,   or positioning of larger 
objects where more of the whole hand is involved. 

6. Rate of Arm Movement: The speed with which an individual can 
make a series of rather gross rapid arm movements. 

7. Spatial Relations (Response Orientation): The ability to relate 
different responses to different stimuli where either stimuli or responses 
are arranged in spatial order.   Emphasis in this spatial factor appears to 
be on orientation as to direction of movement. 

ADMINISTRATION OF THE TESTS 

The tests were administered to approximately 900 students at Chanute 
Air Force Base during March and April 1953 by a testing team sent from 
the Skill Components Research Laboratory.   Each of the students either 
was about to begin training or was in an early stage of the course.   As 
stated earlier,   three courses were involved and these were the Engine 
Mechanic (R-4360),   Hydraulic Mechanic,   and Aircraft Electrician 

.(general) courses.   The students had originally been selected for this 
career field on the basis of their Mechanical Aptitude Index.   They had 
already been through the General Aircraft and/Engine Mechanics course 
at Sheppard Air Force Base. 

Up to 16 airmen were tested in a session.   The printed test booklets 
were first administered to the entire group.   The group then split into 
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subgroups of four,   which were assigned to the different apparatus tests. 
Four units of each apparatus test facilitated the flow of examinees accord- 
ing to a prearranged schedule.   It was found that three administrators could 
easily test all 16 examinees on all of the tests in less than two hours. 
Testing was accomplished in a building convenient to the training areas. 
The examinees were not told that the testing was experimental,   but were 
given the impression that their skills were being evaluated and that the 
scores were important to them. 

Table 2 

Means and Standard Deviations Achieved on Each Test by Students in the Three Technical Schools 
And by an Unselected Sample of Basic Airmen 

Technical school 

Engine Mechanic Hydraulic Mechanic Aircraft Electrician Basic airmen 
Test variable (N = 318) (N = 305) (N = 227) (N=4 

Mean 

[OS) 

Printed Tests Mean SD Mean SD Mean SD SD 

Medium Tapping 37.2 7.1 36.7 6.9 36.6 8.2 35.7 6.9 
Large Tapping 74.6 ' 13.0 75.3 13.4 73.5 14.9 70.8 13.6 
Aiming 102.7 15.5 100.8 16.4 100.5 17.6 105.2 16.5 
Pursuit Aiming I 63.1 9.2 62.7 10.7 62.2 11.7 64.4 10.3 
Pursuit   Aiming  II 103.5 16.1 102.4 17.3 103.3 19.3 104.1 18.2 
Square Marking 46.9 12.9 48.7 13.6 51.3 16.3 47.8 14.5 
Tracing 35.8 12.1 36.2 10.8 33.4 13.2 41.3 10.2 
Steadiness 11.2 7.2 10.4 7.4 11.4 7.9 
Discrimination Reaction 
Time—printed 61.9 28.6 65.4 24.7 60.6 32.0 

Apparatus Tests 

Precision-Steadiness-- 
counter 289.4 116.5 274.2 111.3 262.6 111.9 265.4 120.0 

Precision-Steadiness-- 
clock (sec.) 36.6 26.4 35.4 27.6 33.0 25.8 32.4 27.6 

Ten Target Aiming- 
errors 64.9 36.9 66.0 33.2 63.7 3a 8 66.0 32.0 

Ten Target Aiming- 
corrects 350.3 46.8 350.7 41.0 352.9 46.5 364.5 43.7 

Ten Target Aiming— 
corrects/errors 7.7 6.6 7.1 5.0 8.8 10.7 

Hand-Precision Aiming- 
errors 125.2 80.1 118.9 67.4 119.4 71.8 

Hand-Precision Aiming- 
corrects 322.3 63.0 341.7 52.2 314.0 54.7 

Hand-Precision Aiming— 
corrects/errors 3.9 3.4 3.6 2.5 3.7 2.3 

Minnesota Rate of 
Manipulation—placing 92.9 7.0 94.3 7.1 93.4 8.3 91.0 7.7 

Minnesota Rate of 
Manipulation—turning 90.9 9.2 92.1 9.3 91.0 10.2 87.6 9.4 

Pin Stick 67.3 7.7 69.7 11.0 69.7 10.1 72.8 11.5 
Purdue Pegboard—right 
hand 16.8 1.5 17.0 1.6 16.9 1.8 17.3 1.7 

Purdue Pegboard—left 
hand 16.0 1.8 16.0 1.8 16.0 1.8 16.1 1.7 

Purdue Pegboard—both 
hands 26.4 2.9 26.4 2.9 26.5 3.1 26.4 3.5 

Purdue Pegboard—assembly 38.9 4.7 39.0 5.3 39.1 5.5 37.9 5.1 
O'Connor Finger Dexterity 171.3 21.1 169.9 20.0 168.5 22.5 167.8 18.7 

The omission of data in the case of certain tests indicates that these tests had been administered to the basic 
airmen under a different time limit condition or scored with a different formula than employed with the student 
samples. 

11 



5^£?, ^S^^^w^^w^OrHcotomcoiow      OH« 
<NOJ<NMC»rtrHOOTH»HOOlTHO<NOrOCV)CN^- lOTftJ) 

CS(NW<N(N<NrH,-to   OHONOOWO^n« 
CN  0\  W  t- 
^   TJ-   Tf    -t 

NNnMNNrtOHHNHNHOrtHM« CO  <N  <N  (0   CO 

teoMnw(i5«)o\no 
CO^^'rJ-^-rOCNOCNrH 

O   N  MO  ^^  « 
W«  t  « t  ^  ^ 

OOOlftPlHHNOOOifO 
OOOOOOT-fiHO»-i 

OffllfitSO    rH 
(N   t   rH    *  0\    <t 

i v moo too ^o <t 
<    rH   rH   O    O    rH   O    O 

cNcscoescNCNOrH© »-( 
»  Oi  t  MM rtH 
O  Mt   NlO *t  CN 

"j" o o m 10 ^ « 
CN   rH   CN   CN   rH   rH   (N 

CO 

e v 
.§ 

& 
W 

<u —. 
J3 O 

e II 

lz 

rHrHCNrH^-rHCSaiOCN. 
OOOOOOr-l©0«-ti 

«fOO(0«INHHHO 

0\    rl    lO   00    <-H   CO   ^    Iß   CN   >H 
O    r-tOO    rH   O    O   O   O    rH 

-HC01flt«HHtC0« 
rHOrH,-4rHrHi-HrH0t*. 

' t Ol H H ^ N W 1 O O O O O O O 
I    i i 

' \o ^- rs o o » TH 
< O «H O rH o o o 

i 00 rH <o ^ CO CO 00 
' fO N M N M N IN 

I O) O CN CO M O» iß 
> O rH O O O O O 

0>   »C(OCl/)NOl(OOMaoOW«ifl 
OOOrHOOOOCNCMiHOO^CNrH 

OOOOOOO OrHrtOrHOrHrHrHQtHOrHOOOrH 

^-   »O   w  O   CO 
*t Tf m i/> m 

i(SrH^oocsr^oorNfOfo^oooo*oi \o 
rHrHOrHrHOOrHCSCNrHrHrHrHO    rH 

HONrtHOflOOMOntONNHMNff) 

<c\bmcN       (O H (*: o, o 
mmt^-oo       mcNOrHw 

WHGirfi/lOO^nÖl^NlOUiSt 
HHP)OOMOt(»)NNNNM(0 

.« .« U       ^oovoa^^ooo.rHint^-tNfOChrHcot^o«)^- 
u>«|s XlflNOHOHO(0OONO*l»)B)NNSNn 

t; t;       ^inHONOioiflioaNTtoiflMOiHOioininic 
mm       >MnNOHrtHO(ooofootP)(>)NMn)N(o 

CO NN<C10N«CONCOHO\HH^'COMO*HID»0 
oo       mmifltiNoiNOOH(«)ooNO*nMNNnwn 

E   .. 
3? 

S •* 
H 

2   ft  II   3 3 

a s 
0. P< ! 

s     jj 

a> t« o>  « .3 

» -S .S 

SJ< 

SJ  t>  u 
•   c   C 

w  "0 *o 
a   a   a 
5   4)   a 

bo e
ss

 
in

at
 

on
-S

 
on

-S
 

C  E *H -H 
C .3 .5   to   m 
u a   0   ü   U 

gi   n    V    II 

H ™ Ä **■ > w Q (X & 

o   ü   *   ° 

see 

t 
8*33 

!   j   j   a a 
M M   it '3   c 

.5 S .S § S 1 I 1 S S 
2 3 3's's 
c   c   C   «   4) 
o o o ♦; ■" H -H M   D   a 
00    0!    0}   py   (ij 

H H H 
CSC 
u   41   OJ 

H f- H 

* * 1 if ■* 

UP « o " K 

4.444" 
3   ra   TO   TO   h/i 
0   0   0   0? 
ja .Q .o .Q .i; 
M  bO  bD  bO Et, 
4>   «   4J   « 

w CH A & a, § 
p4 & &  £  « **  a a  o  a»  £ i   ■    i   *,  «i +*   3  3   3  £   c 

■0 13 *0 T3   o 

0 0 9 5^ 
& cu & & o 

D  v  a> o o  o 
bfl   bO   bD  V    9)    4) 

»«    »*    h    o    O    O 

0)    4> 

gg 
in ■o t) -o 

ceo 
CO   (8   (B -H  *H .H 

rH    HHHHHHHHHNMMMCirj 

6 
J3 

12 



RESULTS 

Distribution Statistics 

Table 2 presents the means and standard deviations of the scores made 
by airmen in each of the three schools»  Also presented are the means and 
standard deviations of scores made by a group of 403 basic airmen previ- 
ously tested at Lackland Air Force Base. 

In general,  the group of students entering each of these three schools 
achieved roughly comparable mean scores on these tests-   Moreover,   with 
a few exceptions,  these means do not differ markedly from the mean scores 
obtained from the previously tested sample of basic airmen, 

Test Intercorrelations 

Table 3 presents the intercorrelations (Pearson product-moment) 
among the experimental tests based on a sample of 760 students from all 
three schools. 

Test Validities 

The results of major interest are the validities of the tests for 
predicting final outcome in each of the three schools.   The criterion used 
in the present instance was final school grade.  At the time this study was 
initiated,   each of the schools employed comparable grading practices of 
converting grades to T scores.   The final grade in each course represents 
a composite of several phase grades involving performance as well as 
written test scores. 1 

It will be recalled that the present samples of trainees were subject 
to considerable curtailment due to previous selection on the basis of the 
Mechanical Aptitude Index. 2 Since we are interested in the utility of these 
tests for selecting students from an unrestricted population of basic air- 
men,  appropriate statistical corrections were applied. 

1 Although no direct estimates are available regarding the reliability 
of these school grades,  the intercorrelations among the phase grades were 
found to be high, indicating considerable final school grade reliability. 

2 During the period of this study,  the Mechanical Aptitude Index in- 
cluded the following printed tests (the weights given these tests are in 
parentheses): Biographical Inventory Mechanical Key (2); Dial and Table 
Reading (2); General Information (1); Electrical Information (2); Mechanical 
Principles (1); and General Mechanics (2). 
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Table 4 

Validities of the Manipulative Tests 
For Predicting Final School Grade 

In Three Technical Schools 

Uncorrected validity for 

Test variable 

Medium Tapping 
Large Tapping 
Aiming 
Pursuit Aiming I 
Pursuit Aiming II 
Square Marking 
Tracing 
Steadines s 
Discrimination Reaction Time—printed 
Precision-Steadines s~clock 
Precision-Steadines s— counter 
Ten Target Aiming—errors 
Ten Target Aiming—corrects 
Ten Target Aiming—corrects/errors 
Hand-Precision Aiming—errors 
Hand-Precision Aiming—corrects 
Hand-Precision Aiming— corrects/errors 
Minnesota Rate Manipulation—placing 
Minnesota Rate Manipulation—turning 
Pin Sück 
Purdue Pegboard—right hand 
Purdue Pegboard—left hand 
Purdue Pegboard—both hands 
Purdue Pegboard—assembly 
O'Connor Finger Dexterity 

Corrected validity for 
Aircraft Hydraulic Engine Aircraft Hydraulic Engine 

Mechanic Electrician Mechanic Mechanic Electrician Mechanic 
School School 

.13 

School 

.00 

School 

.26 

School 

.22 

School 

.23 .04 

.28 .14 .09 .35 .22 .14 

.20 .02 -.05 .23 .05 -.03 

.15 .00 -.02 .19 .04 -.05 

.16 .02 -.01 .20 .07 -.04 

.04 -.02 -.05 .07 .04 .02 

.07 -.03 -.07 .09 .02 .01 

.01 .05 .03 .06 .12 .07 

.31 .33 .12 .42 .40 .25 

.23 .10 .08 .26 .22 .20 
.14 .12 .06 .22 .24 .18 
.12 .06 .01 .19 .07 .16 
.04 .10 .04 .08 .14 .00 
.19 .07 .02 .27 .08 .16 
.06 .05 .05 .09 .09 .23 
.02 .03 -.03 .03 .04 -.10 
.08 .08 .05 .11 .16 .23 
.09 .14 .01 .11 .23 .08 
.21 .15 .01 .28 .25 .11 
.14 .09 .03 .22 .18 .08 
.04 .06 -.09 .07 .15 -.07 
.10 -.01 -.03 .16 .13 .04 
.10 .03 .04 .13 .15 .14 
.23 .16 .00 .33 .22 .14 
.15 -.01 -.03 .17 .07 .00 

The validities were corrected for restriction of range for each 
school separately using the procedures described by Thorndike (5). 3 

Table 4 presents the uncorrected and corrected validities of each test 
for each of the three schools. 

It can be seen that a number of these experimental tests achieved 
validities significant beyond the . 01 level of confidence although most 
were of rather low magnitude.   More of the individual tests appeared to 
predict achievement better in the Aircraft Electrician School than in the 
other schools.  No validity above . 25 was obtained for the Engine Mechanic 
School sample. 

In addition to the obtained validity coefficients,  the statistics needed 
for these corrections are the correlations of each experimental test with 
the Mechanical Aptitude Index (the restricting variable),  the standard de- 
viation of this Index in the restricted sample,  and the standard deviation 
of this Index in an unrestricted sample.   The unrestricted standard de- 
viation used was 1.96.   The restricted standard deviations were found to 
be 1.33,   1.16,  and 1.14 for the Aircraft Electrician,  Hydraulic Mechanic, 
and Engine Mechanic samples,  respectively. 
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Of the individual tests»  the printed Discrimination Reaction Time test 
achieved validities of . 42 and . 40 for the Aircraft Electrician and Hy- 
draulic Mechanic samples,   respectively,  and emerges as the most valid 
single test in the battery.   The Large Tapping test is another printed 
manipulative test with a substantial validity (. 35 for Aircraft Electricians). 
Of the apparatus tests,   Purdue Pegboard--assembly achieved the highest 
single validity (. 33 for Aircraft Electricians),  although several other 
apparatus tests apparently predict at a lower but still significant level» 

Multiple Correlation Analysis 

Of perhaps greater importance than the individual test validities are 
the composite validities of combinations of these tests.   Although the 
validities of the individual tests are not high,  the low correlations among 
the tests give promise of substantially higher multiple correlations.  A 
limited multiple correlational analysis was undertaken to throw some 
light on (a) the composite prediction achieved from certain combinations 
of manipulative tests,  and (b) the increase achieved by adding manipu- 
lative tests to the current printed Mechanical Aptitude Index.   These 
analyses also provide some basis for inferring sources of overlap among 
the tests as well as for assessing the unique contribution made by the 
individual manipulative tests. 

Completely separate analyses were carried out for each school.   Thus, 
the intercorrelations among the individual manipulative tests and the Me- 
chanical Aptitude Index and their validities were obtained separately for 
each of the three school samples.   For each school,  the procedure was to 

1. Select those tests with the highest validities. 

2. Find their inter cor relations for that school sample. 

3. Correct these intercorrelations and validities for the degree of 
range restriction found in that particular school. 

4. Calculate regression weights and multiple Rs for various combi- 
nations of these tests. 

Table 5 presents the intercorrelations and validities for the tests 
selected from the Aircraft Electrician sample as well as the weights and 
multiple correlations for various combinations of these tests.  It can be 
seen that a multiple R of . 563 was achieved by a combination of only eight 
manipulative test scores.  Some of the tests are contributing very little 
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to this,  however.  Indications are that approximately the same multiple R 
was achieved by only five tests--printed Discrimination Reaction Timef~Ten 
Target Aiming (corrects/errors); Large Tapping; Purdue Pegboard--assem- 
bly;  and Precision-Steadiness.  Dropping the printed Discrimination,Re- 
action Time test drops this composite validity to . 502. 

Table 5 also, indicates that the validity of the Mechanical Aptitude 
Index,   derived from: the current Airman Battery,  is very high (. 747).  Any 
increase in the validity of this currently operational procedure would be 
very difficult to achieve.  It can be seen that an increase to . 775 was 
achieved in the present sample by the addition of a few manipulative tests, 
notably the Large Tapping and Precision-Steadiness tests.  Although this 
is a numerically small increase» at this high level of prediction an in- 
crease of even this magnitude may well be of consequence in improving 
current selection procedures.   The results also indicate that the printed 
Discrimination Reaction Time test,  although it had an individual validity ' 
of . 42,   did not add to the validity of the Mechanical Aptitude Index.  Ap- 
parently,  the spatial factors held in common by this test and the criterion 
are already represented in the Airman Battery tests which currently are 
weighted into the Mechanical Aptitude Index. 

Table 6 presents a similar analysis for the Hydraulic Mechanic sample. 
In this technical school,  the five manipulative tests selected achieved a 
multiple R of .449,  with the major contributions made by the printed Dis- 
crimination Reaction Time,   Minnesota Rate of Manipulation- - Turning,  and 
Precision-Steadiness tests.   When the most valid test,  printed Discrimina- 
tion Reaction Time,  was left out this multiple _R dropped to   . 337. 

The validity of the Mechanical Aptitude Index was . 517 for the sample 
from this technical school.   The addition ' of the five selected manipulative 
tests raised this to .'571.  However,  a comparable increase .{to .'569) was 
achieved by the addition of the printed Discrimination Reaction Time test 
alone.   Apparently,  the Discrimination Reaction Time test samples an 
ability (or abilities) involved in this criterion but not tapped by the current 
printed battery.  Addition of the other four manipulative tests without 
Discrimination Reaction Time resulted in a negligible increase to . 527. 

Table 7 summarises the limited analysis made for the Engine Mechanic 
Technical School. It;will be recalled that the experimental tests possessed 
the lowest validities for this school sample.  A multiple R of . 331 was 
achieved from the printed Discrimination Reaction Time,   Precision- 
Steadiness and Handr Precision Aiming scores.   The validity of the currently 
operational Mechanical Aptitude Index is already as high as . 741,  however, 
and the addition of these manipulative tests raised, this only to . 752. 
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Table 5 

Regression Weights and Multiple Rs of Various Combinations of Tests 

For the Aircraft Electrician School 

Test variable 

1. Discrimination Reaction Time—printed 
2. Large Tapping 
3. Purdue Pegboard— assembly 
4. Minnesota Rate of Manipulation- 

turning 
5. Precision-Steadiness—clock 
6. Aiming 
7. Pin Stick 
8. Ten Target Aiming—corrects/errors 
9. Mechanical Aptitude Index 

Correlation Validity Regression weight 

1      2 3 4 5 6 7     8 9 1 2 3 4 5 6 7 

35 25 29 11 22 21   09 44 42 28 07 10 

30 38 37 18 58 38-05 32 35 18 25 08 10 10 12 

18   34 50 22 25 24 -10 36 33 14 15 00 00 00 

25   34 48 24 29 38   09 27 28 01 05 03 03 02 

05   16 19 23 12 26   22 17 26 12 11 12 12 12 11 

19   57 23 27 10 29 -03 17 23 03 03 06 06 

16   35 21 35 24 28 14 28 22 -01 00 -07 -07 

02 -10 -16 05 20 -06 10 30 27 22 25 05 06 05 

31   22 24 19 11 11 19   20 75 66 69 69 68 71 

Multiple R = .563   .502   .775   .772   .767   .767   .754 

Note.—Decimals have been omitted for the correlations, validities, and regression weights. 
a Correlations below the diagonal are the obtained unconnected coefficients. 

Correlations above the diagonal have been corrected for restriction of range. 

Table 6 

Regression Weights and Multiple Rs of Various Combinations of Tests 

For the Hydraulic Mechanic School 

Test variable Correlation3 Validity Regression Weight 

1. Large Tapping 
2. Discrimination Reaction Time—printed 
3. Precision-Steadiness—clock 
4. Minnesota Rate of Manipulation—turning 
5. Purdue Pegboard—assembly 
6. Mechanical Aptitude Index 

1 2     3     4     5     6 1 2 3 4         5 

30  20  46  33  33 22 04 11 -01 03 
24 25   20  30  34 40 32 24 26 
13 17         27   17  44 24 11 16 -02 -00 
42 13   18         46  40 25 12 12 02 01 
30 26   12  44         22 22 03 09 05 10 
20 20  26   24   13 52 42 48       43 

Multiple R = .449    .337    .571    .527    .569 

Note.—Decimals have been omitted for the correlations, validities, and regression weights. 

aCorrelations below the diagonal are the obtained uncorrected coefficients. 
Correlations above the diagonal have been corrected for restriction of range. 

Table 7 

Regression Weights and Multiple Rs of Various Combinations of Tests 

For the Engine Mechanic School 

Test variable 

1. Discrimination Reaction Time—printed 
2. Precision-Steadiness—clock 
3. Hand-Precision Aiming—errors 
4. Hand-Precision Aiming—corrects/errors 
5. Mechanical Aptitude Index 

Correlation3 Validity Regression \ 

1           2 

Feight 

1 2 3 4 5 3 

16 23 27 34 25 19 02 
09 24 25 32 20 15 13 -02 
15 17 92 44 23 14 14 -09 
19 17 90 45 23 06 02 -04 
20 19 26 27 74 

Multiple R = .277 .331 

80 

.752 

Note.—Decimals have been omitted for the correlations, validities, and regression weights. 
a Correlations below the diagonal are the obtained uncorrected coefficients. 

Correlations above the diagonal have been corrected for restriction of range. 
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CONCLUSIONS 

This report has described a preliminary study designed to evaluate 
the utility of certain apparatus and printed manipulative tests for pre- 

. dieting success in certain airman technical specialties»  In the present 
instance,  three schools in the Aircraft Maintenance area were selected for 
study.   These were the Engine Mechanic,   Hydraulic Mechanic,   and Aircraft 
Electrician courses,  all at Chanute Air Force Base.  After careful pre- 
testing,  the experimental battery was administered to over 900 airmen 
entering these courses.   The tests evaluated included measures of fa) 
finger dexterity,   (b) manual dexterity,'-:(c) arm-hand steadiness,,/(d) 
eye-hand coordination,  (e) wrist-finger speed,  (f) speed of gross arm 
movement,  and (g) spatial relations (response orientation).   The Me- 
chanical Aptitude Index,  based on printed tests,  was also included in 
the analysis.   The criterion of success used was final school grade, 
achieved by students in each of the three technical schools. 

The primary results indicate; 

1. A number of the experimental manipulative tests achieved 
validities significant beyond the . 01 level of confidence,   although many 
were of rather low magnitude. 

2. More of the individual tests achieved higher validities for 
the Aircraft Electrician School than for the other schools. 

3. Of all the experimental tests,   the highest individual validities 
were achieved by the printed Discrimination Reaction Time test (.42 and 
.40 for the Aircraft Electrician and Hydraulic Mechanic samples,   re- 
spectively). 

4. A combination of the most valid experimental tests yielded a 
multiple R of . 563 with success in the Aircraft Electrician School.   Prin- 
cipal contributions to this prediction were made by tests^of arm-hand 
steadiness,'finger dexterity,  wrist-finger speed,   and rate of gross arm 
movement. 

5.-- A somewhat different combination of tests proved most valid 
for the Hydraulic Mechanic sample and yielded a multipe R of . 449 for 
this school.   Principal contributions here were tests of response orien- 
tation,  finger dexterity,  and manual dexterity. 

6.   The four most valid tests for the Engine Mechanic School 
yielded a multiple R_of only . 331. 



7«   The Mechanical Aptitude Index (Mech AI),  which was actually- 
used in selecting students for these schools,  proved to have extremely 
high validities for the Aircraft Electrician School (. 747) and the Engine 
Mechanic School (. 741).   The validity of this Index for the Hydraulic Mer 
chanic School was . 517„ 

8.  Addition of a few manipulative testss  notably the Large Tap- 
ping (printed) and Precision-Steadiness tests,   raised the validity of the 
Mech AI from . 747 to . 775 for the present Aircraft Electrician sample. 

9=   The validity of this Mech AI for the Hydraulic Mechanic sam- 
ple was raised from . 517 to , 571,  with practically all of this increase 
contributed by the Printed Discrimination Reaction Time test. 

10.   The addition of manipulative tests to the Mech AI for the 
Engine Mechanic sample resulted in no essential increase in composite 
validity. 

At this point»  it should be stressed that cross validation of these 
results has not yet been achieved and generalizations beyond the present 
samples must await confirmation from subsequent data.  In general, 
however,  these results show that certain combinations of manipulative 
tests may have considerable composite validity for predicting success in 
certain airman technical schools.   Moreover,   certain of these tests may 
add to the validity of currently operational printed test procedures in the 
case of certain schools if the-.present results are later confirmed. 

In the present instance,  the unique contribution of the manipulative 
tests to the validity of the Mech AI was not as great as might be expected 
from the composite validities of the manipulative tests alone.  It is pos- 
sible that this is due in small part to certain experiential factors held 
in common by the experimental and operational tests»   For example,   60% of 
the weighting in the Mech AI involves the General Mechanics tests,  the 
Electrical Information test and the Biographical Inventory,  which are de- 
pendent almost exclusively on the background "mechanical" experience of 
the examinee.  It is possible that this experience also contributes some- 
what to facility in manipulative tests (e. g. ,   assembly) and,  hence,   may 
account for the drop in the regression weights of certain tests when they 
are added to the Mech AI. 

A major factor limiting the apparent utility of these experimental 
tests is the extremely high validities of the currently operational Mech 
AI derived from the Airman.Classification Battery.   It is very difficult 
to achieve any increase in a validity already over . 70.   Furthermore, 
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even the increases demonstrated may be expected to shrink somewhat in 
subsequent samples from the same schools.     Thus far,  there has been • 
no opportunity for cross validation of these tests on other comparable 
samples.   The tests should also be tried out on samples in other techni- 
cal specialties,   especially those in which the validities of current aptitude 
indexes are not as :Mgh as those in the present study. 

The criterion used in the present' study was final school grade.  Al- 
though this grade represents a composite of performance test scores as 
well as written test scores,  it is likely that it is most heavily weighted 
with academic kinds of proficiency,,   The high validities of the Airman 
Battery printed tests present some evidence of this.  It would seem likely 
that the validities of the manipulative tests might be higher for predicting 
a criterion based upon on-the»job proficiency measures.   Future efforts 
should be directed, at evaluating such tests against such criteria as con- 
trasted with criteria involving school grades. 

The present-study also indicates that one combination of manipulative 
tests may be valid for one job speciality (e, g„ ,   aircraft electrician),   but 
a different combination may be more valid for another specialty (e. g, , 
hydraulic mechanics) within the same general career field.   This suggests 
that such tests may provide assistance in sectioning airmen for training 
within a career field.  If it is not found feasible to add such tests to the 
complete Airman .Battery,  they may still prove useful as additional 
classifying devices after the airmen have finished a basic career field 
course and before they are assigned to further specialization.   The weight- 
ing of such tests'in certain aptitude indexes also may reduce the degree 
of overlap between the different aptitude indexes now derived from the 
operational battery.   The inclusion of such tests may also increase the 
stability of the various indexes in which they are included, ' 

The above possibilities include a great deal of speculation based on 
the limited results of the present exploratory study.  Our results are 
moderately encouraging,   but recommendations regarding the utility of 

.   On the other hand,  it should be kept in mind that the increases ob- 
tained by adding these manipulative tests to the Mech AI,  which is a com- 
posite derived from several tests,   simply gives an estimate of how much 
increase in validity was obtained in the present sample when these tests 
were added without changing the internal weighting of the Mech AI,  As 
such,  this procedure yields a kind of minimum estimate of the increase in 
composite validity that could be obtained in the present sample.  A more 
precise estimate; of how much such tests actually did would involve a more 
complete correlational analysis involving the individual airman battery 
tests. 
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manipulative tests   must rest on cross validation on subsequent samples 
in these schools,  as well as on follow-up studies with additional tests in 
other technical schools and with other criteria.  Moreover, final recom- 
mendations must weigh the administrative difficulties of the manipulative 
tests against the unique contribution of these tests in the classification 
program.  However,  the results of the present study do indicate that high 
reliabilities can be obtained by very brief testing periods and that these 
tests can be administered in a group session.  Many of the more valid tests 
can be administered in less than three minutes,   Moreover,  maintenance 
problems with these tests are at a minimum.  It appears that with proper 
scheduling large numbers of airmen could be processed through a small 
battery of such tests in a reasonably short time. 

Perhaps the clearest implications of the present limited study involve 
the printed manipulative tests.   For example,  the printed Discrimination 
Reaction Time test and Large Tapping test (requiring a combined total of ■ 
less than five minutes to administer) were found to involve abilities not 
now tapped by the Airman Classification Battery tests.   Moreover,  for two 
of the schools one or both of these tests showed validities comparable to the 
best tests now in the Battery.   The fact that these printed manipulative tests 
can be added to the current battery with a minimum of administrative effort 
suggests they be immediately cro&s-validated in a variety of technical 
schools for further indications of their operational utility. 
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APPENDIX 

INSTRUCTIONS TO THE EXAMINEES FOR THE APPARATUS TESTS 

Precision-Steadiness 

(seated) 

This is a test of your steadiness.  Your task is to move this stylus 
slowly and steadily through this opening to the other end of the passage- 
way.   You are to do this without touching the sides of the passageway with 
the stylus.   (Demonstrate. ) When the end of your stylus makes contact 
with the plate at the other end of the passageways  withdraw it slowly,, 
again being careful not to touch the sides.   Every time your stylus touches 
the sides an error will automatically be counted as well as the time you 
are touching the sides while you are moving the stylus. 

It is important that you move slowly so as not to touch the sides, 
for you will be penalized for sliding the stylus in or out. 

When you have completed moving the stylus in and out of opening Number 
One,   go on to opening Number Two,  and repeat the procedure.  After this, 
rest until told to go ahead again. 

Remembers,   move slowly and steadily. 

Ten Target Aiming 

(seated) 

This is a test to see how fast and accurately you can strike a series 
of targets..   You will use this stylus with'your preferred hand.   When I 
tell you to start,   your task will be to strike at these targets in the holes 
you see before you.   You will notice that'these targets vary in si&e.   You 
should try to hit in the center of each target.   You must move from one 
target to the next around the panel as quickly.as you can,   making only 
one thrust at each target.. (Demonstrate grip and procedure and where to 
start. ) 

You will be scored on the number of targets you hit accurately.   You 
will also be scored for the number of misses.   These will be recorded 
every time you hit outside the target or on this outside plate.   When I 
say "Readyi " pick up your stylus in the correct position.   When I say 
"Go, " start at this target and work as quickly and accurately as you can 
until told to stop.   You dc not have to hit the target hard to obtain a count. 
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Appendix (Cont. ) 

Any questions ? 

Ready?: Go! 

Hand-Precision Aiming 

(seated) 

This is a test to see how well you can coordinate your hand movements 
with your eyes when you have to work quickly.  Your task will be to use 
the small stylus to punch through the holes in the plate in front of you» 
You must work as quickly as you can,  going from hole to hole, trying not 
to touch the upper plate going in or out of each hole.  Errors will be 
counted every time you touch the plate.  Work across each row from left 
to right.  When you have finished all the holes start over from the top 
again until told to stop.  (Demonstrate. ) Remember to work as quickly as 
you can,  trying to punch in the center of the holes.   Make only one punch 
in each hole and then go on to the next rapidly.  Your score will be based 
on both speed and accuracy. 

Pick up the stylus with your preferred hand. 

Hold the stylus over the upper left-hand hole. 

Ready? Begin! 

;     Minnesota Rate of Manipulation--Placing 

(standing) 

This is a test of your ability to manipulate your hands. First, slide 
the board filled with blocks so that the.bottom edge of the board touches 
the guide line on the table* 

(Pause; give any help needed. ) 

Next,  lift the board off the blocks,  being careful to leave them in 
position.  Place the empty board in the clear space so that the top edge 
touches the guide line,  and so that the holes line up with the blocks.   This 
is the starting position for the test. 
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The object is to see how fast you can put the blocks back into the 
holes with one hand.  Use whichever hand you prefer.  You do it like this, 

(Demonstrate slowly with increasing tempo as you;speak. ) 

Begin on your right: put the bottom block in the top holes  the next 
block in the next holes  and (rapidly) so on right down the board. 

(Remove the four blocks from the board and replace them in position 
on the table while speaking. ) 

You may hold down the board with your other hand if you wish.  Remem- 
ber,   you pick them up in this order (tap the holes in the board in 1-2-3-4 
order downward to the examinee).    Before you finish be sure that every block 
is all the way down. 

Your final score will be the number of blocks you can place in the time 
allowed.   When you finish one trial,   wait for the signal before starting the 
next trial.   Now put your hand on the bottom block on your right.  Ready? 
Go! 

(Note time. Give any help needed on the 25-second practice trial. If 
block falls to the floor, say, "Let it go; we'll pick it up later. " When the 
practice trial is completed,   continue.   .   . ) 

That was a practice trial. Now put the board and blocks in the start- 
ing position for the next trial.   (Pause. ) Put your hand on the first block. 

Ready? Go! 

(Repeat the above procedure until all the test trials are completed, 
prefacing the start of each new trial with a reminder to the subjects that 
they are being timed.   At the end of the last trial continue.   .   . ) 

That's all for this test. See that all the blocks are in the board, and 
that all the tops are of the same color. 

Minnesota Rate of Manipulation- - Turning 

(standing) 

This is another test of your ability to manipulate your hands.   First, 
slide the board filled with blocks so that the top edge of the board touches 
the guide line on the table. 

(Pause; give any help needed. ) 
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This is the starting position for the test.   The object is to see how 
fast you can turn the blocks over.   You' do it like this. 

(Demonstrate slowly with increasing tempo as you speak«,) 

With your lefft hand,  lift the block from the upper right-hand holes 

and with your fl|& hand put it back,  bottom side up,  into the same hole. 

(Continue moderately across the board as you speak. ) 

Work to the left across the board,  pickjng up the blocks with your left 
hand and putting them down with your right,, bottom side up. .   . ' ~~~ 

(Demonstrate slowly on the first block in the next row and continue 
moderately about halfway across while speaking. ) 

As you work back to the right in the next row,   you pick them up with 
your right hand and put them down with your left. 

(Start at the beginning and turn the blocks rapidly back to the origi- 
nal position as you speak. ) 

Always pick up the blocks with the hand that leads and put them down 
with the hand that follows.   Before you finish be sure that every block is 
all the way down.   Your score will be the number of blocks turned in the 
time allowed. 

When you finish one trial,   wait for'the signal before starting the 
next trial.  Now put your left hand on the upper right-hand block. 

Ready?   Go! 

(Note time.   Give 20-second practice period and give any help needed 
on practice.   If a block falls to the floor,   say,   "Let'it go; we'll pick it up 
later. "  Otherwise,   it must be placed, during the testing time.   When the 
practice trial is completed,   continue .   .   . ) 

That was a practice trial.  Now see that the board is in the starting 
position for the next trial.   Leave the blocks as they are.   Put your hand 
on the first block. 

Ready?   Go! 

(Repeat the above procedure until all the test trials are completed 
prefacing the start of each new trial with a reminder of the subjects being 
timed.  At the end of the last trial continue . ..   . ) 
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That's all for this teste  See that all the blocks are in the board and 
that all the tops are the same color. 

Pin Stick 

(standing) 

When I say "Get ready, " right-handed men will pick up the rod in 
their left hand; left-handed men will pick up the apparatus in;their right 
hand.  When you are told to begin,  you will start at the bottom pin and 
wrap the cord once,   clockwise,   around each pin working towards the top 
along one line until that row is completed»  (Demonstrate- ) When the top 
is reached,  turn the rod 1/4 turn to the left and begin to work down in 
the same manner as before,  and continue until told to stop. 

Let's have a practice period to make sure you have it right-  (Give a 
10-second practice trial and correct any errors. ) 

Purdue Pegboard--Right Hand 

(seated) 

This is a test to see how quickly and accurately you can work with 
your hands. 

Pick up one pin at a time with your right hand from the right-hand cup. 
(Demonstrate« ) Place each pin in this right-hand row.   (Demonstrate. ) 
Start with the top hole.   (Leave the pin in the hole. ) 

Now you insert a few pins for practice.  Go ahead! (Allow 10 seconds, ) 
Stop.   (Correct any errors and answer questions. ) 

Take out the pins and put them back in the right-hand cup. 

When I say "Begin, " place as many pins as you can in the right hand 
row,   starting with the top hole.  Keep working just as rapidly as you can 
until I say "Stop. " 

Are you ready? Begin! 

(30 seconds) Stop! 

(Count pins and record.  Have examinees return pins. ) 
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Purdue Pegboard--Left Hand 
(seated) 

This is a test to see how quickly and accurately you can work with 
your hand's. 

Pick up one pin at a time with your left hand from the left-hand cup. 
(Demonstrate, ) Place each pin in this left-hand row. .(Demonstrates ) 
Start with the top hole.  (Leave the pin in the hole, )' 

Now'you insert a few pins for practice.  Go ahead! (Allow 10 seconds. ) 
Stop,  (Correct any errors and answer questions, ) 

Take out the pins and put them back in the left-hand cup. 

When I say "Begins " place as many pins as you can in the left-hand 
row, starting with the top hole. Keep working just as rapidly as you can 
until I say."Stop, " 

Are ypu ready? Begin! 

(30 seconds) Stop! 

(Count pins and record.  Have examinees return pins, ) 

•Purdue Pegboard--Both Hands 

■■ In this part of the test you will use both hands at the same time. 
Pick up a-pin from the right-hand cup with.your right hand and at the same 
time pick-up a pin from the left-hand cup with your left hand and place the 
pins down.the rows.   Begin with the top hole of both rows.   (Demonstrate. ) 

Now insert a few pins with both hands for practice.  Go ahead! (Allow 
10-seconds. ) 

Stop,'.Take out the pins and put them back in the proper cup, 

When.-I say "Begin, " place as many pins as you can with'both handss 

starting with the top hole of both rows.  Keep working just as rapidly as 
you can'until I say "Stop. ", 
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Are you ready? Begin! 

(Allow 30 seconds. ) Stop! 

(Count the total number of pairs inserted and record.  Subject returns 
pins to cups. ) 

Purdue Pegboard--Assembly 

(seated) 

(Demonstrate while saying:) 

This time pick up one pin from the right-hand cup with your right hand 
and while placing it in the top hole in the right-hand row,  pick up a washer 
with your left hand.  As soon as the pin has been placed,   drop the washer 
over the pin.   While the washer is being placed over the pin with the left 
Jaandj  pick up a collar with the right hand.   While the collar is being dropped 
over the pin,  pick up another washer with the left hand and drop it over the 
collar.   This completes the first assembly consisting of a pin,  washer,  collar, 
and a washer. 

As the final washer is being placed with the left hand,   start the second 
assembly immediately.  (Repeat above. ) 

Now make a few assemblies for practice.   (It is important that both 
hands operate at all times.  If he fails in practice,  tell him. ) 

Stop.  Now return to cups. 

When I say "Begin," make as many assemblies as you can,   beginning 
with the top right-hand hole.  Keep working just as rapidly as you can until 
I say "Stop. " 

Are you ready? Begin! 

(Allow 60 seconds. ) Stop! 
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O'Connor Finger Dexterity   . 

(seated) 

This is a test to see how fast and accurately you can work with your 
fingers.   Your task is.to fill the holes in this board with the pins from 
this tray. 

.Pick up three pins at a time and fill the holess  placing three pins 
in each.as fast as you can.  Use' only one hand and put only three pins in 
each hole. Start in the furthest corner and work to the right.  (Demon- 

; strate») . 

Fill each row completely before you start on the next row.  Do not 
skip around.  Do not stop to pick up pins you drop.  Use only one hand and 
pick up only three pins at a time. 

Ready? Go! (Allow 30-second practice trial«) 

That was a practice trial.  Replace the pins and get ready for the 
test». .•'.•■ 

'•'•."•'•Ready? Go! (Give 5-minute test period, ) 

30 


